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This manual provides the information needed to install and operate the 
PM-REVll Console Bootstrap ROM Module manufactured by Plessey Peripheral 
Systems, Irvine, California. 
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Section 1 

General Information 



1.1 INTRODUCTION 

This manual provides the information needed to install and operate the 
PM-REVll Console Bootstrap ROM Module manufactured by Plessey Peripheral 
Systems, Irvine, CA 92714. 

The material is arranged into the following sections: 

• Section 1 - General Information 

This section contains a brief general description of the PM-REVll 
and the specifications of the bootstrap module. 

• Section 2 - Installation 

This section explains the procedures for equipment installation. 

• Section 3 - Functional Description 

This section contains a detailed functional description of the 
PM-REVll including bank addressing, DMA refresh operation, switch 
register and bus termination. 

• Appendices - Drawings 

The appendices contain the parts list, logic diagrams, and assembly 
drawings required for the madntenance of this unit. 

1.2 GENERAL DESCRIPTION 

The PM-REVll is a Bootstrap ROM Loader Q-bus device designed to operate 
with the DEC LSI-11. There are four configurations of the PM-REVll 
which contain various combinations of a bootstrap ROM, Switch Register, 
DMA Refresh, and Bus Termination. The model configurations are shown 
on the following page. 
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Model Number 



Plessey Reference 



Function Devices 



PM-REVllA 



PM-REVllB 



PM-REVllC 



PM-REVllD 



701665-100 



701665-101 



701665-102 



701665-103 



Bootstrap ROM, Switch Register, DMA 
Refresh, and Bus Terminator 

Bootstrap ROM, DMA Refresh, and Bus 
Terminator 

Bootstrap ROM, DMA Refresh, and 
Switch Register 

Bootstrap ROM, DMA Refresh 



These different configurations are accomplished by depopulating functions 
which are not required on the basic PM-REVll printed circuit board. 



1.2.1 Bootstrap ROM 

The bootstrap ROM consists of two blocks of 256 x 16 bit words which 
can be addressed in the upper 4K bank of memory (peripheral) . The 
PM-REVll bootstrap ROM can be switch selected to respond starting at 
memory location 173000„, which is the location accessed by the processor 
on power-up sequence. 



1..?.2 Switch Register 

For Switch Register operation, the PM-REVll is connected to a user 
supplied bank of 16 switches via the 20-pin connector. The Switches 
can be accessed at location 177570g which corresponds to the console 
Switch Register. 



1.2.3 DMA Refresh 

The PM-REVll has the ability to refresh all semiconductor memories in 
the system. The PM-REVll obtains bus control (DMA) and refreshes one 
row of memory every 30ysec. 



1.2.4 Bus Terminator 

A 120fi Bus Terminator is provided in the PM-REVll versions A and B. 
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1.3 SPECIFICATIONS 



1.3.1 Physical Specifications 



The PM-REVll is contained on a £;ingle dual-wide printed circuit board 
with dimensions as shown below. It is a multi-layer etch board with 
internal power and ground planes, and logic traces on solder and 
component sides. 




width = 0.5" 

(1.27 cm) 



(13.2 cm) 



1.3.2 Environmental Specifications 
Temperature : 



Operating 
Nonoperating 

Relative Humidity: 



1.3.3 Power Requirements 

+5VDC 



CC to 50°C 
-40°C to 85°C 

10% to 95% without condensation 



0.8A 
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Section 2 
Installation 



This section provides information for the installation and operation of 
the PM-REVll bootstrap ROM module. 



2.1 UNPACKING AND INSPECTION 

The PM-REVll is shipped in a special packing carton designed to keep 

the board from vibrating and to give it maximum protection during shipment. 

The packing carton should be retained in case the unit requires reshipment. 

To unpack the PM-REVll, remove any packing materials and visually inspect 
for physical damage. 



2.2 INSTALLATION AND SWITCH SETTINGS 

Refer to Figure 2-1 for switch locations. 



2.2.1 ROM Bank Addressing 

Bank addressing is determined by switch settings. Refer to Section 
3.1.1 for Bank addressing and to Section 3.1.2 for Bank 1 addressing, 
Each bank can be switch disabled as shown in Table 2-1 below. 



SWl 
POSITION 


FUNCTION 


OPTIONS 


8 


Bank enable 


ON = Bank responds when 
(See Tables 2 and 


addressed 
3) 


OFF = Bank disabled 


6 


Bank 1 enable 


ON = Bank 1 responds when 
(See Table 4) 


addressed 


OFF = Bank 1 disabled 



Table 2-1: Bank and Bank 1 Disabled 
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^^-r 



^^r-r 



c 



o 



o 



(o Ji o] 



SWl 


SW2 




LB 


BANK 1 




U19 
BA 


U20 


NK 




U23 


} U24 



HB 




Figure 2-1: Switch Locations 

2.2.2 Backplane Installation 

The PM-REVll can be mounted in the following Q-bus backplanes; 



PM-F11/LS4 Plessey 4-slot backplane 
PM-F11/LS9 Plessey 9-slot backplane 
PM-Fll/QU Plessey 9-slot backplane 
H9270 DEC 4-slot backplane 
DDVll-B DEC 9-slot backplane 
H9281 DEC backplane 
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2.2.3 DMA Refresh 

The DMA refresh option is switch selectable to enable refresh or allow 
refresh by another source. Refer to Table 2-2 for DMA refresh switch 
(SWl) selection. 



SWl 
POSITION 



FUNCTION 



Refresh Disable 



OPTION 



ON = no refresh 

OFF = PM-REVll refreshes 



Table 2-2: DMA Refresh Option 

If models PM-REVllA or B are to be used to refresh, no other DMA device 
may be used, and the module should be placed in the last location on 
the bus. If another DMA device is to be used, models PM-KEVllC or D 
(no bus termination) may be used providing the PM-REVll has the highest 
DMA priority. 

2.2. 4 Switch Register Option 

Switch register operation is available with versions PM-REVllA or C. 
This option can be switch disabled as shown in Table 2-3. Only the 
switch register interface is supplied with the PM-REVll. The user 
is responsible for supplying switches, mounting panel and interface 
cables for the switches. 



SWl 
POSITION 



FUNCTION 



Switch Register 
Disable 



OPTION 



ON = no switch register 
OFF = switch register read 
at 1,75708 



Table 2-3: Switch Register Disable 
NOTE: On versions REVllB and REVllD, SWl position 3 must be on. 
2 .2.5 Module Installation 

When addressing and option switches have been set, plug the PM-REVll 
module into the appropriate priority backplane slot. 
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Section 3 

Functional Description 



3.1 BOOTSTRAP ROM OPERATION 

The bootstrap ROM function consissts of two banks of 256 words of storage. 
The two banks (Bank and Bank 1) have different addressing capabilities 
so each will be described separately. Both banks must reside in the 
upper 4K of memory (peripheral) . Each bank can be individually switch 
disabled as shown in Table 2-1. 

The PM-REVll is designed to use type SN74S471 PROMS which are organized 
as 256 X 8. Each bank requires two PROMS. The pin addressing is shown 
in Figure 3-1. Addresses are high true at PROM's (non-inverted) . 
Data is high true (non- inverted) ,. 



3.1.1 Bank Addressing 

The starting address of Bank may be placed at any 256 word boundary 
in upper 4K of memory (leoOOOs through 177777g) . Switch 2 (SW2, 
positions 2, 3, 6, and 7, determine the starting address of Bank 
and represent address bits A09, A10, All, and Al2 respectively. The 
size of Bank can be controlled by selecting the final address. SW2 
positions 1, 4, 5, and 8, which represent address bits A08, A07, A06, 
and A05 respectively, control the final address to which Bank will 
respond. These switch positions allow size increments of 16 words up 
to 256. Refer to Table 3-1 for address switch settings. See Figure 
2-1 for switch locations. 
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STARTING 


ADDRESS 




ADDRESS 


S2-7 


S2-6 S2-3 


S2-2 


NOTE 


160000 


ON 


ON ON 


ON 




161000 


ON 


ON ON 


X 




162000 


ON 


ON X 


ON 




163000 


ON 


ON X 


X 




164000 


ON 


X ON 


ON 




165000 


ON 


X ON 


X 




166000 


ON 


X X 


ON 




167000 


ON 


X X 


X 




170000 


X 


ON ON 


ON 




171000 


X 


ON ON 


X 




172000 


X 


ON X 


ON 




173000 


X 


ON X 


X 


POWER-UP ADDRESS 


174000 


X 


X ON 


ON 




175000 


X 


X ON 


X 




176000 


X 


X X 


ON 




177000 


X 


X X 


X 





(X = OFF) 



BANK SIZE 



ADDRESS 


S2-1 


S2-4 


S2-5 


S2-8 


BANK SIZE (WORDS) 


XXX036 


ON 


ON 


ON 


ON 


16 


XXX076 


ON 


ON 


ON 


X 


32 


XXXI 3 6 


ON 


ON 


X 


ON 


48 


XXX176 


ON 


ON 


X 


X 


64 


XXX236 


ON 


X 


ON 


ON 


80 


XXX276 


ON 


X 


ON 


X 


96 


XXX336 


ON 


X 


X 


ON 


112 


XXX376 


ON 


X 


X 


X 


128 


XXX436 


X 


ON 


ON 


ON 


144 


XXX476 


X 


ON 


ON 


X 


160 


XXX536 


X 


ON 


X 


ON 


176 


XXX576 


X 


ON 


X 


X 


192 


XXX636 


X 


X 


ON 


ON 


208 


XXX676 


X 


X 


ON 


X 


224 


XXX736 


X 


X 


X 


ON 


240 


XXX776 


X 


X 


X 


X 


256 



(X = OFF) 



Table 3-1: Bank Addressing 
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ADD01 1 


ADA 
ADB 

ADC 
ADD 

ADE 

D01 
D02 

D03 
D04 
GND 


U20 

or 

U24 
74S471 


YCC 

ADH 

ADG 

ADF 

S2 

SI 
D08 

D07 

D06 

D05 


20 

19 ADD02 

18 ADD07 

17 ADD06 

16 

15 

14 DAO07 


ADD01 1 
ADD02 2 
ADD03 3 
ADD04 4 


ADA 
ADB 

ADC 
ADD 
ADE 

D01 
D02 
D03 
D04 
GND 


U19 

or 

U23 
74S471 


VCC 
ADH 

ADG 

ADF 

S2 

SI 
D08 
D07 
D06 
D05 


20 


ADDi32 2 
ADDiZ)3 3 
ADD04 4 


19 ADD08 
18 ADD07 
17 ADD06 


ADD05 5 


ADD05 5 


16 


DAOJ3J3 6 


DAO08 6 


15 


DAO01 7 


DAO09 7 

DAO10 8 

DAOll 9 

10 


14 DA015 


DAO,02 8 

DAO03 9 

10 


13 DAO06 
'12 DAO05 
11 DAO04 


13 DA014 
12 DA013 
11 DA012 














LOW BYTE 






HIGH BYTE 





EXAMPLE 1: If the data shown below is to be read from PROM after 
programming at address = 1640023 ^^^ data = 0317053, the voltage 
(logic) levels at each pin would be: 



H 


1 
2 


74S471 


20 

19 L 
18 L 


H 1 


74S471 


20 


L 


L 2 


19 L 


L 


" ' 

3 

4 

5 


L 3 
L 4 


18 L 


L 


17 L 

16 


17 L 


L 


L 5 
L 6 


16 


H 


6 
7 
8 


15 

14 H 
13 H 


15 


L 
H 


H 7 
H 8 


14 L 
13 L 


L 


9 
10 


12 L 
11 L 


H 9 

L 10 

1 


12 L 




11 H 












LOW BYTE 


HIGH BYTE 





Figure 3-1: PROM Addressing 
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EXAMPLE 2: If you choose to have 96 words starting at the 256 word 
boundary, IVSOOOg, the first memory location which Bank will respond 
is 173000g which is determined by SW2 positions 2,3,6, and 7. Final 
location in Bank is ITSSSGg (one less than 1733408) which is determined 
by SWl positions 1,4,5, and 8. Bank is 96 (6 x 16) words long. 
Switch positions and address bits for this example are shown in Table 
3-2. 



SW2 
POSITION 


ADDRESS 
BIT 


EXAiyiPLE 
STATE 


1 


A08 


ON 


2 


A09 


OFF 


3 


A10 


OFF 


4 


A07 


OFF 


5 


A06 


ON 


6 


All 


ON 


7 


A12 


OFF 


8 


A05 


OFF 



Table 3-2: SW2 Positions for Bank Addressing 
and ON/OFF State for Example 2. 



3.1.2 Bank 1 Addressing 

The starting address of Bank 1 is selected similarily to Bank except 
that there is not provision for size control. When Bank 1 is used it 
responds to all 256 locations. The starting address can be at any 256 
word boundary in the upper 4K (1600008 through 111116 q) of memory (Refer 
to Table 3-3 for address switch settings) . Switch 2 (SW2) positions 2, 
4,5, and 7 represent address bits A09, A10, All, and A12 respectively. 

EXAMPLE 3: If you choose to have 256 words starting at the 256 word 
boundary, 164000g , the first memory location to which Bank 1 will 
respond is 1640008. Final location in Bank 1 is 164776 (one less than 
1650008) . SW2 positions and corresponding address bits are shown in 
Table 3-2. 
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STARTING ADDRESS 



ADDRESS 



160000 
161000 
162000 
163000 
164000 
165000 
166000 
167000 
170000 
171000 
172000 
173000 
174000 
175000 
176000 
177000 



Sl-7 Sl-5 SI- 4 Sl-2 



ON 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


ON 


X 


ON 


X 


ON 


X 


ON 


X 


X 


ON 


X 


ON 


X 


ON 


X 


ON 


X 


X 


X 


X 


X 


X 


X 


X 



ON 


ON 


ON 


X 


X 


ON 


X 


X 


ON 


ON 


ON 


X 


X 


ON 


X 


>: 


ON 


ON 


ON 


X 


X 


ON 


X 


5i: 


ON 


ON 


ON 


X 


X 


ON 


X 


X 



NOTE 



(X = OFF) 



POWER-UP ADDRESS 



Table 3-3: Bank 1 Addressing 
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SW2 
POSITION 


ADDRESS 
BIT 


EXAMPLE 
STATE 


7 


A12 


ON 


5 


All 


OFF 


4 


A10 


ON 


2 


A09 


ON 



Table 3-4: SW2 Positions for Bank 1 Addressing 
and ON/OFF State for Example 3. 



3.2 DMA REFRESH OPERATION 

The PM-REVll is capable of refreshing up to 32K words of dynamic 
semiconductor memory. Every 30usec the PM-REVll requests control of 
the I/O bus and becomes bus master. After becoming bus master the 
PM-REVll logic executes one DMA cycle which refreshes one of 64 rows 
of memory. The maximum time interval allowed between identical row 
refreshes is 2 msec. (For 64 rows of memory, 64 rows x 30ysec = 1.92 
msec, which meets the interval requirement) . 

If models PM-REVllA or B are to be used to refresh, no other DMA device 
may be used, and the module should be placed in the last location on 
the bus. If another DMA device is to be used, models PM-REVllC or D 
(no bus termination) may be used providing the PM-REVll has the highest 
DMA priority. The DMA refresh option is also switch selectable to enable 
refresh or allow refresh by another source. 



3.3 SWITCH REGISTER 

The provision for switch register operation is available with versions 
PM-REVllA or C. Via connector Jl, a bank of 16 external switches can 
be read at location 1775708 . 'The option can be switch disabled as shown 
in Table 2-3. The connector pin designations are shown in Figure 3-2. 
External switches must be high true (high = 5V, low = 0V) and the 
respective signals are defined in Table 3-5. 
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Figure 3-2: Pin Designations 
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Table 3-5 : Switch Register Connector Pin Designations 
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3.4 BUS TERMINATION 

The PM-REVllA or B contains Bus Termination as shown in Figure 3-3, 
This configuration terminates bus lines to 3.42 volts and 123^. 
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laon 



390i2 



Bus Signal 



Figure 3-3: Bus Termination 



Termination is provided for all bussed signals on the Q-bus. 
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BDALS4L I hUZ I i^ 

(i/C-?) BOAUSL 
BCALI5L I a^Z f 

(te/o-^) 3PAL8L 1 

BDALSL I aW2 I i 

BPAL 9L I flA/Z I i . ^ 1 

(*/0-?'j BD^L/OL 
BOALIOL 

^IC4) BDALHL 
BDALIIL 



(^/ai) i^EFH 



DA1(^(^ (/^/C) 

o^l4i (s/Aa) 

DAJ(^Z (b/bs) 
RAIip3 (S/BS) 
MI^-4 ^Ibb) 
DAI^S (s,lAa) 
liAK^e (s/ab) 
a^ldl (s/ea) 

041(^3 (sIas) 
QAT^'9 (s>/Aa) 
047/0 (pi AS) 

CAiii (sIab) 

DAUZ (s/as) 




REVISIONS 



SUISSE' 



8 



A:^/ (3/05) 

A(pZ (s/ds) 
A^3 (3/05) 
A^ (z/ds) 
A<^5 (3/CS,D3) 
A^a (_3/C3,l>s) 
A^l (3/C8jIiS) 



Adia (3jca,D5) 

A<^9 (3/Ba,D^ 
. „ /. /-. _.\ 

All (z/B8, £>aj 
A/Z (p/BSji^e) 
3S7H (3/A6> 5^A&~) 



S£r£ ^A^eST -i 



DATE APPnOVEO 



BO 



SIZE 

D 



COOEIOQITNa DWBNa 



SCALE: — REV C. 



isHgr^ OF n-.^ 



8 



B 



m«MoiiindnewgwiductwBor|wibHctloni)*ltin»tiol>oflnpirtrt«l 
b>iiwd>iwllwBtwrt»wi «MUJumtlw ifromPtf3SEYIICHUWH m s. 



BCOT /i?25Vt-/ 



REVISIONS 



SSe SHEET J 




(b/Bb) S£l SR.L 
(SJAS) SYMCH 
(SJD^ PJNH 
(fICl) REjFL 



11SOO 



I BfiPLYL (s/csYb/cC^ 

i — I A/^Z I B/?PL YL 



LOPOEA/L (z/ca) 



8 



SIZE 

D 



COOEIOENTNa 



DWGNa 



SOME; |REV c 



[SHEET 3 



OF 



B^ 



Ifl 

AS 

1 



C-4 



M..I. I. M pKyly ■< mSSCT MICIICgYSTEMS. 

At or iiiiwMiiiii of AM infonnifaon doM not ofnrtr. 
icMMTv'biv^ MO rlfhta to u*^ uu, V inmrfKtnra 1^ tta Inter 

MSrSlli»iJv<«»i .miic»ia1iiyi Inyn PLtSSEY MICHOSTCIHB. 



(s/aj) DCOKL 



(f//^l\ CLK.I 



B 



{p/c) 



REPLY H 



(./..) 



JNJ7H 



L 



REVISIONS 



J£H- SH££T I 



8 



ZP/u?^ /^SF/C-^^S/ty ^dpcs/^ 




■| gA// [gy/iiC/tr^ 



:fe 



r-?*?* 



!ilE> 



Ul 






/(5 



"tiEH 



/-^^fl 



2P 24" 

W/75 



T 



r^E)^ 



<?0 -»!? 

Ul 
KIIS 

■c •** 



/5 



/^ 



:^ 



Wi» 



7-?(?S 



U7 
7-?/ 75 



-1-C7 , 



VjwTy 



7138 



74SS 



-/■3\/ 



7l®7 






7^(3« 



7<^< 



/3 



un 

-MLS 

39 i ^'^~ 



/2 



rn 



m 16 

Mi lYl 

lAi m 

ZAi Its 

oz./ 



18 



lb 



II 



+ 5V 



C9 . 
5p 



M 



4A J 



• RIZ. 

• t.JK 



15 



UI5 
l<JIZi 



■fBV 
CB >IOK 



PJJ. 



r^ 



UI5 
TtIZi 



SiS- 



P-if. 



ARI a^BPL 






-a^o^3 



aj 



-DAO^xi) (z/D7} 

-DAoif>y (z/^ej 



^ 



CLk: J (fi/cs) 



RE/^/-l (2/A1) 
BSYNCL (s/csXi /Cc) 
AUZ I SSVNCL 



-, 1 ANZ \ SP/A/L 

I — eWML (5/os)(o/crii>) 

i?E/^CLRL (fl/Ci) 



SIZE 

D 



COOEIOENTNa 



DWS NO. 






« 



SCALE: — |REV C 



TSHEET'f OF 



.C-5 



8 



Tb# MonMHM 



ln wo B |« IM jpr nptfly <<.WjMjET MICT OS ySTElW . 
hMn ftnm PLESSEir MKIIOBmEMS. 



B 



GND 



SWRie 



\J/-X 



3iA//7-cA/- >e^-c5/s-7'£^/e» i.a<s/a 




DAlH 

iDAI/2 
OAIII 
DAIIO 
OAl^<) 

(^l^i) B51H 

C^yo3) 04105 



T^p09 



8 



6 



BOCO/CU 1 



BOCOKH 

(<!>/C(,) B83TL 
BBS7L 

B/NITL 



APZ 



a 



BINITL 



a 



BP/NL. 



Sb'tO 



b/Al) 
BSYNCL 

(bJai) 

BRPLYL 



BOMSIL 



S ISO 



ARZ 



Rn 

39Q 



m 



-*5V 

_l£_ 



T> 



T> 



-f-5V 



O 



:zil> 



/i 



I> 



UZ.9 



8<b^O 



T> 



T> 



±^ir 



H 



13 



REVISIONS 



Se£ 1»£ET I 



-DCOXL (^/C&) 

' IN/TH (^/a&) (SJA^ 
-0/A//-I (3/ as) 



^SV 



-t'iV • 



I AAZ 



BAZ 



BV/ 



SYAJCU 



C^A^j 



- 1 RBPLYU {f/Be) 



-DMQIt-l 



(BtJD 



SACK /NHL 



(^/C3) 



ACZ 



Ad I 



BCZ 



BJI 



SMI 



V J °'' 



BIAkLIL 




1 . nT_ I 


R/AKOL 


1 •^'V? 1 




1 ^"^ \ 



+5V 




























CI 


czj_ C6> ao 
.oi'T .oi'T .oT 


CH 


cis]^ 
13' ~ 




01 


.01 















■RIO 
IK. 



P.O. 



B_ 



in 



SIZE 

D 



OODEIOENTNa 



me Na 



SCALE: 



REV a 



SHEETS OF 



.C^ 




AICZ I BV^TBTL 
\ A-CZ I SliS^L 

BDM/ZC ^/£>/) 
BBS7L (5 /OS) 
AP/ I BHACTL 

AAl\ B SPi^RE I 
ABt I fi SPARE ■Z 
\aCI \ BADKt 
T\ BAD II 
\ A£Z I BlXSiJTL 

BRPLYL (3/ A i) 
RD/A/L C-^/A /) 

B/NITL (s/Ps) 
BDAL^L (z/^BJ 

BOALiL (z/oa) 

BPCa/CH (^/P^ 
3DACZL (z-lDa) 



r - n^ «r.- n 




REVISIONS 



se£ yf-/££T I 



_B_ 



18 



SIZE 

D 



CODE lOEHT MH 

52(b4S 



mNtm. 



SCALE: — |BEV g 



SHEET 6 OF 



.C-7 




NORTH AMERICAN SALES OFFICES 

Irvine 

Mountain View 
San Diego 
Woodland Hills 
Orlando 
Schiller Park 

Waltham 

Tro v 

Minnea polis 

"South PlalfTTleld 

Albuquerque 

Dallas 

Olynnpia 

Mississau ga 

EUROPEAN SALES OFFICES 

Zaventemi 

Copenha gen 

Helsinki 

Paris 

Munich 

Colo gne 

Hannburg 

Eschborn 

W. Berlin 

Milan 

Turin 

Zeist 

Oslo 

Madrid 

Stockholm 

Geneva 

Northampton 

Tol worth ( Surre y) 

Manchester 

Vienna 




HOLLAND: 

NORWAY: 

SPAIN: 

SWEDEN: 

SWITZERLAND: 

ENGLAND: 



AUSTRIA 



OVERSEAS SALES OFFICES 



AUSTRALIA: 
SOUTH AFRICA: 
INDIA: 
PAKISTAN: 



S ydne y 
Johanrfesiburg 
Madras 
Karachi 



(714)540-9945 

(415)968-3681 

(714) 223-5667 

(213) 992-5005 

(305) 859-7500 

(312)671-4554 

(301)840-9455 

(617)890-2654 

(313)643-0420 

(612)881-0190 

(201)757-2211 

(505) 294-5790 

(214)387-0229 

(206) 866-2001 

(416)677-5410 



(02) 720 90 38 

(01) 12 48 03 
(090) 58 51 33 
(01)776 4334 
(089) 2362 1 
(0221 ) 58 50 07 
(04531)12 73 4 
(06196)48777 
(030) 24 72 12 

(02) 688 2334 
(011)61 63 33 
(03404)21 344 
(02) 15 00 90 
(01) 433 24 12 
(08) 23 55 40 
(022) 82 55 30 
(0604) 62175 
(01) 330-4100 
(061 ) 440-8485 
(0222)63 45 75 



929-8299 
724-7241 
81 07 41 
43 7315 



(SERVICE CENTERS ARE UNDERLINED) 




Plessey Peripheral Systems • 17466 Daimler Ave., Irvine, CA. 92714 • Tel: (714) 540-9945 



